Introduction
We examined geographic and social factors associated with participation in the Chronic Disease Self-Management Program (CDSMP) and the Diabetes Self-Management Program (DSMP) implemented at 144 sites in Illinois.
Methods
Programs were delivered by trained facilitators, once per week, during 6 weeks to 1,638 participants aged 50 or older. Of the 1,638 participants, we included in our analysis 1,295 participants with complete geographic information and baseline data on demographic characteristics, health history, and health behaviors. We assessed the following program data: program type (CDSMP or DSMP), workshop location, class size, and number of sessions attended by participants. We geocoded each participant's home address, classified the home address as rural or urban, and calculated the distance traveled from the home address to a workshop. We used linear and logistic regression analyses to examine the associations between participant and program factors with number of sessions attended and odds of program completion by whether participants lived in an urban or rural county.
Results
Average program attendance was 4.2 sessions; 71.1% (1,106 of 1,556) completed 4 or more sessions. Most participants enrolled in CDSMP (59.6% [954 of 1,600]), but DSMP had greater completion rates. Less than 7% (85 of 1,295) of our sample lived in a rural county; these participants had better completion rates than those living in urban counties (89.4% [76 of 85] vs 75.6% [890 of 1, 178] ). Traveling shorter distances to attend a workshop was significantly associated with better attendance and program completion rates among urban but not rural participants. The number of sessions attended was significantly higher when class size exceeded 16 participants. Not having a high school diploma was significantly associated with lower levels of attendance and program completion.
Introduction
Management of chronic health conditions such as diabetes, hypertension, and arthritis is a public health concern among the growing older population (1) . Currently, 68% of older adults have at least 2 chronic diseases (2) , and people who are a racial/ethnic minority, live in a rural area, or have lower socioeconomic status are disproportionally affected (3, 4) . People with chronic diseases have higher risks of disability, loss of independence, and reduced quality of life, and these higher risks can lead to decreases in productivity and increases in health care costs and the burden of caregivers (5) . Furthermore, chronic diseases account for 95% of health care costs in the United States (1) . However, chronic diseases can be prevented and managed through healthy lifestyles and self-management education (6, 7) . Two widely accepted chronic disease self-management education programs, the Chronic Disease Self-Management Program (CDS-MP) and the Diabetes Self-Management Program (DSMP), give participants knowledge and skills to manage chronic diseases (7) . These programs are endorsed by the National Council on Aging, and they have strong evidence to support their implementation (8) . However, program attendance and completion are a challenge to many program providers, and little is known about their barriers and facilitators. Factors that influence participation are particularly important in rural areas, which often have limited access to health care services and chronic disease management programs (9) . The limited evidence available about program participation in chronic disease management programs suggests that participation is greater among healthier people and urban dwellers (10, 11) . The objective of our study was to describe geographic and social factors associated with participation of adults aged 50 or older in chronic disease self-management programs in rural and urban areas.
Methods
As part of a state-wide effort to disseminate and implement chronic disease self-management programs, many organizations (senior centers, Cooperative Extension offices, assisted living facilities, Area Agencies on Aging, and local hospitals) implemented the CDSMP and DSMP at 144 sites in Illinois during 2016-2017. Workshop sessions were offered once per week for 6 weeks by trained facilitators in the community's language of preference.
Participants aged 50 or older completed questionnaires at the beginning of the first workshop. The questionnaires collected information about demographic characteristics (age, sex, race, and education), health history, physical activity level, whether the respondent cared for someone with a long-term health problem or disability, and health care practices (eg, health confidence, self-efficacy in communicating with health providers). We also collected data on each participant's home address and each workshop location.
Measures
Program attendance and completion. We obtained information on attendance (number of workshops attended by participants), class size, and type of program (CDSMP or DSMP) from the workshop facilitators. The number of workshop sessions attended ranged from 1 to 6. According to program developers, attendance in 4 or more sessions is considered program completion (7). We measured program attendance as a continuous variable and completion as a dichotomous variable. We classified participants who completed 4 or more sessions as completers.
The Stanford guideline for class size requires their self-management workshops (including CDSMP and DSMP) to have a minimum of 10 and a maximum of 16 participants (12). However, adherence was low in evaluations of Stanford's CDSMP (12) . Thus, we examined adherence to class size criteria by comparing attendance and completion rates among participants in workshops that satisfied the class-size criteria and workshops that did not. We further compared attendance and completion rates for 3 workshop sizes: small (<10 participants), medium (10-16 participants), and large (>16 participants). In all regression analyses, we evaluated the effects of class size as a continuous measure.
Geographic factors. Geographic factors associated with program attendance and completion were whether a participant lived in a rural or an urban county and the distance traveled from a participant's home address to the workshop site. We geocoded the address for each workshop site and participant residence into latitude and longitude by using Google Earth Pro. We used a participant's home address to identify county of residence; we then classified these counties as rural or urban according to classifications of the US Census Bureau's Office of Management and Budget (13, 14) , which defines a metropolitan (ie, urban) area as having a population of 50,000 or more and a micropolitan (ie, rural) area as having a population of 10,000 to 49,999 (13, 14) . We PREVENTING CHRONIC DISEASE VOLUME 16, E25 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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used rural as the reference category. After mapping workshop sites and participant residences by using ArcMap 10.5.1 (Esri), we calculated the distance in miles traveled by participants from home to a workshop site by using the Network Analysis tool Origin-Destination Cost Matrix. We used the dot-density function to indicate the correct number of participants per county while protecting information on participants' exact residential locations.
To examine the effect of proximity (including on-site delivery) on attendance and completion, we dichotomized data on distance traveled by participants from home to a workshop into 2 categories: participants who traveled less than 0.1 miles (considered living in proximity) and participants who traveled 0.1 miles or more (considered not living in proximity). Participants who traveled less than 0.1 miles included participants who resided at a workshop location (residents of community housing programs, nursing homes, assisted living facilities, retirement communities, or other organizations that hosted workshops). We adopted 0.1 miles as a cut point on the basis of previous research. One study on mathematical modeling of proximity relations suggested 0.1 miles as the minimum distance for linguistic proximity analyses (15) ; another study used distances shorter than 200 m (approximately 0.12 miles) to set accessibility benchmarks for walking and public transportation journeys among older adults (16) ; and a US survey on walking for transportation that found that older adults and those with chronic diseases were more likely to favor walking short distances (17) .
Social factors.
We collected self-reported data on age, sex, race/ ethnicity, level of education, and care for someone with a longterm health problem or disability. We coded race/ethnicity as a dummy variable, with non-Hispanic white as the reference category. Participants reported their education level, and we dichotomized responses into participants who did not receive a high school diploma and those who received a high school diploma or more. Participants were asked if they cared for someone with a long-term health problem or disability, and responses were dichotomized into yes or no. We assessed weekly physical activity by asking about time spent in physical activities such as walking, bicycling, and gardening. We classified answers into 2 categories to examine differences in attendance between respondents who met the national physical activity guidelines (≥150 min per week [18] ) and those who did not. Finally, we collected data on class size for each workshop.
Statistical analyses
Overall, 1,638 adults aged 50 or older participated in CDSMP or DSMP; for 38 of these participants, we did not have information on which program they attended. We excluded 343 participants from analysis because we did not have their geographic information; our analytic sample consisted of 1,295 participants. We calculated descriptive statistics for the overall sample (those with geographic information and those without) and for our analytic sample, stratified by rural and urban residence. Not all 1,295 participants answered all questions on the questionnaire; we calculated percentages according to the number of participants who answered each question. For all available data, we conducted t tests to compare participants' outcomes and identify potential cofounders. Linear regression examined factors associated with program attendance. Logistic regression examined how these factors influenced the odds of program completion. Logistic regression tested the odds of completion by using the dependent dichotomous variable to examine completion of 4 or more sessions. Independent variables were added by using the enter method, which enters variables into the model simultaneously. Both linear and logistic regression tested the influence of meeting the physical activity recommendations, living in proximity to programs (<0.1 miles), class size, type of program attended (CDSMP or DSMP), and the main effects and interaction of the miles traveled from participant's home to a workshop, by residence in an urban or rural county. We found that attendance and completion were not influenced by caregiving, and thus we did not include this variable in our analyses. Statistical models controlled for the effect of sex, race/ethnicity, education, and program type. All analyses were computed in SPSS Statistics 24 (IBM Corporation).
Results
Overall, 59.6% (954 of 1,600) participants attended CDSMP, and 40.4% (646 of 1,600) attended DSMP. Of the 1,295 participants in our analytic sample, 93.4% (n = 1,210) lived in urban counties, and 6.6% (n = 85) participants lived in rural counties (Table 1 and Figure 1 ). Of the 1,556 participants for whom we had attendance data, 1,106 (71.1%) completed 4 or more sessions (Table 1) 88.7%; 71 of 80) participants in rural counties were non-Hispanic white; the 1,064 participants in urban counties were more racially and ethnically diverse, with 52.4% (n = 558) non-Hispanic white, 30.9% (n = 329) non-Hispanic black or African American, and 8.6% (n = 91) Hispanic. Of the 1,295 participants in our analytic sample, 28.6% (n = 370) reported caring for someone with a long-term health problem or disability. The overall model explained 4.8% of the variance in the number of sessions attended (R = 0.24, adjusted R 2 = 0.048) ( Table 2 ). Not having a high school diploma (β = −0.09, P = .01) and class size (β = 0.11, P = .01) were significantly associated with fewer sessions attended. Fewer miles traveled from home to a workshop (β = −0.12, P = .001) was significantly associated with a greater number of sessions completed.
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Moderation between distance and attendance among participants who resided in urban counties
We found a significant interaction between miles traveled from home to a workshop and whether participants lived in an urban or a rural county (β = 0.09, P = .049). The simple slopes showed that distance traveled from home to a workshop significantly influenced the number of sessions completed by participants living in an urban county (b = −0.29, P < .001) (Figure 2 ). In contrast, distance traveled had no significant effect on the number of sessions completed by participants living in a rural county (b = 0.04, P = .17). Although we did not find an interaction effect, the main effects of several geographic and social factors were significantly associated with the odds of program completion ( Table 3 ). The overall logistic regression model explained 9% of the variance in odds of completing the program (R = 0.06, Nagelkerke-adjusted R 2 = .090). Participants with a high school diploma or more were nearly 2 times as likely as participants who did not have a high school diploma to complete at least 4 workshop sessions (odds ratio [OR] = 0.54, P = .02). Participants who traveled less than 0.1 miles to attend a workshop session were 1.69 times as likely as participants who traveled 0.1 miles or more to complete the program (OR = 1.69, P = .04). Odds of program completion decreased as distance between a participant's home and workshop site increased (OR = 0.96, P = .008). The interaction between distance traveled by whether participants lived in an urban or a rural county was not significant (OR = 1.20, P = .07).
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Discussion
Our findings indicate that travel distance was a barrier for attendance among participants who lived in urban counties but not rural counties. A study in 2014 also found that distance was a barrier to accessing health care resources more often among urban dwellers than rural dwellers (21) . That study asserted that rural residents are used to navigating distances and therefore may negotiate them better, whereas urban dwellers may have difficulties finding transportation for even a short distance if they have no vehicle or have mobility issues (21) . Therefore, when working with older adults, especially those in urban communities, program planners should pay attention the distance people must travel to get to program sites. Sites should be situated in neighborhoods where the target population lives. On-site delivery (delivery in senior housing programs or community housing sites where adults aged 50 or older reside) may be an option.
Rural dwellers in our study had higher rates of completion and attendance than urban dwellers. This finding is consistent with findings of a nationwide study of chronic disease management dissemination that examined data on more than 300,000 participants in rural and urban areas (9) . One explanation is that health education programs may compete with other activities to which urban dwellers have access locally. In contrast, rural communities tend to offer fewer "distractions" and residents may make such health education programs their priority.
Although program coordinators reached out to rural areas through senior centers, Extension offices, AAAs, and local hospitals, rural areas were underserved. Rural areas are home to 18.6% of adults aged 65 or older in Illinois (22), yet they represented only 6.6% of our sample. Several factors, such as access to appropriate meeting facilities, affect rural service delivery (23) . The availability of program facilitators and partnerships in the southern, less populated areas of Illinois was a challenge for program delivery. The workshops in rural areas were attended mostly by non-Hispanic white people. However, rural areas are more homogenous than urban areas in Illinois: only 9.5% of the population is black and 11.7% Hispanic (22) . Rural areas can benefit from more culturally tailored recruitment strategies.
Attendance rates in DSMP were significantly greater than in CDS-MP. The better attendance in DSMP could have been due to a more focused workshop content. Erdem and Korda reported higher completion rates for people with diabetes who participated in DSMP than in CDSMP, also attributing that outcome to the focus on diabetes in DSMP (24) . The study suggested that higher completion rates could be due to factors such as type of recruiting methods, program site (ie, senior center vs health care facility), and type of program offered near participants' home. Future research should consider administering both the CDSMP with DS-MP in the same location at the same time to determine differences in attendance or completion outcomes and whether any differences can be explained by geographic factors. Our results indicated that class size was associated with attendance. This finding suggests that the experience of participating in a chronic disease program goes beyond its content. Participation in such programs likely promotes social interactions essential to motivating and encouraging attendance. Gallant reported on the valuable role of friends in chronic disease self-management and emphasized the importance of self-management educational programs to incorporate skills and strategies that enhance social interactions (25) . Meek and colleagues found that older adults with chronic disease restrict their social engagement with family, friends, and community (25) . They suggested that behavioral interventions could help older adults better manage their chronic conditions and maintain active social lives (25) . These findings underscore the importance of recruitment that leads to larger classes, and ultimately, increases attendance. Although some studies found that programs with fewer participants had higher attendance rates, the settings for these programs varied, and therefore the results were inconclusive (12, 24) . Interestingly, these studies included sites that delivered programs to classes that were larger than the class size specified in the Stanford guideline. These findings warrant further study because adapting chronic disease selfmanagement programs to fit a particular facility could affect program fidelity, which may also affect program efficacy (27) . However, Smith and colleagues suggested that some flexibility can be allowed in program implementation to fit the needs of a particular facility as long as the core elements of the program are maintained and program outcomes are not compromised (28) . Both Smith and colleagues (28) and Carvahlo and colleagues (27) suggested further research to determine whether significant outcomes can be achieved when interventions are adapted to a particular environment.
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Low educational attainment was associated with lower attendance in rural and urban areas. Much literature exists on the association between education and health literacy, defined as "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" (29) . Older adults have a double burden, with a disproportionally high prevalence of chronic diseases and a greater risk of poor health literacy (29) . In the context of chronic disease self-management, education affects a person's ability to read health information, process oral communication, and conceptualize activities (30) . Mackey and colleagues found that health literacy-sensitive interventions resulted in significant improvements in self-care practices (30) . Educational barriers may be associated with a limited sense of purpose and belonging in health programs, which can create feelings of frustration and affect attendance and completion. Zoellner and colleagues underscored the importance of integrating recruitment strategies that attend to the needs of audiences with a low level of education (31). Although CDSMP and DSMP materials address low literacy levels, our findings reiterate the importance of focusing on how chronic disease self-management programs are designed and marketed. Best practices include the creation of easy-to-read marketing and communication materials with appropriate language, font style, and font size (32). Graphic illustrations and experiential activities are useful strategies in mitigating some education limitations and could result in increased attendance (32).
Our study had several limitations. First, we had a small sample of rural residents. Although we assessed distance objectively through geographic information, our assessment did not account for the time burden associated with various modes (eg, car, bus, walking) of transportation. Additional limitation was the use of only 2 measures of rurality/urbanicity (ie, rural and urban), which may not have accounted for racial/ethnic diversity among the rural population. Also, information about physical activity collected in the questionnaire did not include information on the intensity of physical activity. Therefore, we were unable to account for the difference between light and moderate or vigorous activity. Further examination is needed to better understand the role of travel time, modes of transportation, diversity among the rural population, and physical activity levels. Future studies should also consider using survey instruments to assess health literacy levels.
Our findings underscore the need to develop strategies to improve attendance in CDSMP and DSMP among adults aged 50 or older. Ideally, workshop sites should be located near to participants' homes to promote completion and increase attendance among urban dwellers. Classes with a larger number of participants should be a goal, keeping in mind program fidelity. Recruitment and program materials should be developed to appeal to people who may not have a high school diploma. 
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